Thermal barrier coatings (TBCs) are applied to high-temperature components of land-based gas turbine (GT). In TBC deposited by plasma-spray process, spallation damage has been often observed in the component, because of subjecting to cyclic thermal stress due to start-steady-stop operation of GT. Thus, it is necessary to grasp the stress generated in the coating during service, in order to predict precisely life of TBC spallation. The coating stress is composed of residual stress formed by plasma-spray process and thermo-mechanical stress generated during the operation. The residual stress is especially known to take different value with dependence on plasma-spray condition (powder velocity and substrate temperature). This paper presents influence of the spray condition on the residual stress of TBC. Then, the residual stress evaluation method, which had been already proposed, is improved based on particle deposition modeling plasma-spray process. As obtained results, it was found that the residual stress measured by strain gage method increased compressively with a higher particle velocity. Influence of substrate temperature on the residual stress was very few. It was considered with the particle deposition model that the residual stress increased compressively with elastic modulus of TBC due to stronger splat-to-splat cohesion by high-speed impact of particles. The residual stress evaluation method was improved in consideration of the elastic modulus changing by particle velocity. The result estimated method agreed with one measured by the strain gage method.
Key words : Thermal barrier coatings, Plasma-spray process, Residual stress, Stress analysis, Spray condition 6.2slpm 26g/min 100mm Table 1   Table 2  3 Low Medium High Table 2 DPV2000 (Tecnar Automation, St. Hubert, Canada) Table 3 Combination of thermal spray condition used in this study. Table 2 Particle energy condition and related particle velocity and particle temperature. 
μb hb
n n + 1
4 2 Table 4 ( Table 4 Material constants used in this study. Fig. 4 Relationship between shear modulus for splat boundary and particle velocity. 
